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BY0068 DESCRI PTI ON METHOD FOR PRODUCI NG

4( 3H) - QUI NAZCLI NONE DERI VATIVE 5 TECHNI CAL FI ELD The

present invention relates to a novel, nore efficient

and safe nmethod for producing a 4(3H)-quinazolinone

derivative which is useful as a nedicine. BACKGROUND

ART 10 A 4(3H)-qui nazol i mmserderiowati ve i s useful as a

preventive or a renedy for netabolic system diseases

such as obesity, diabetes, hornone secretion disorder,
METHOPROR PRODECING 463 H) QNG ZOLNONE IHRIVATEBry system

di seases such as stenocardi a, acute/congestive heart

failure, myocardial infarction, coronary
TECHNICALEJEEPer 0si s, hypertension, renal disease,

el ectrof h)étpﬁaséiit %ﬁéﬁ%melﬁ!@ﬂto@ﬁﬁ%la}no@%ﬁ‘o&%f 4AREERethod for producing a
bulima, enotional

ner v tem di ses ch as
.4CﬂﬂdF§8Pg %%ﬁ?g@?’ lsﬁﬁgﬁéi?nm@%P?r|un1 dementia, 15

schlzophrenla attention deficit hyperactivity
BA&E%@ fenory inpairnent, Al zheimer disease,
I hson dlsease sl eep disorder, cognitive disorder,
noti on %F@Hﬂ'ﬁ'@ﬂaﬂ)b@ﬁe detiredivas udsfelos mipevergive bepsymedy for metabolic
systen B RBésGcH RObSHINEDetel %ﬁﬂ&ﬂe%e&?tﬂﬁ%%%F hg;?eh%%ﬁ@al I§§£{] fatty liver;

Pat ent Reference 1 tent Reference
circulgiggyisern giscasesouelcasiitnecantia Apute/poneastior hewirfailue mivesariabinfarction,

corond?ﬁhﬁéﬁos&&f)ﬁﬁ &@ﬁ@teﬂsmrﬁ!‘%gﬂﬁéegyg Aol dibd &L dda\dBraPind peripheral

resent vention is to provide. a
m“’““psr%%mt B B e PR GO iRy o ik, G, dementi,
schizophweiacatientionaleficit bt tivityidisazdet, infaioey ﬁ@ﬁinvlait,l AlgheithB&disease,

Parld:%&?&i?&ge 'sl@é’pe(ﬂgo%ea ggrfl&veqﬁgolrg l%oxﬂsté% gs %‘gr parcstl?ema dysosmia, epilepsy,

evel opi'n
mOIPhAI(QF{)lStWP,nﬁ@QM ¢roprslenesy alvdtoihsm (Retéint Refesnef )i BatewttRederehce 1 discloses

ameﬂﬁﬁff& grgguchgqqgﬁ)lqgjnamh& &h@%ﬂfét ion of the

derivati ve, as a resul ave found out a
product@ﬁﬁf%%?ﬁ%ﬁltHﬂ@gpﬁﬁﬁV? Q5 excellent in the
following points (|) to (v) and have conpleted the

In a step of producing
fﬂscéb§§§ﬁ§¥"@ﬁfﬁhP§R?P pyrrolidinyl)propoxy] phenyl }-5-
trifl udihepmkdfnyinvé(tishlj&tq pravideal prédueon hé@hod excellent for industrial-scale
pnﬂwgﬁﬂgkg%3H§gF%££+ ?ﬁ % e-4FL3 1- benzoxazi n- 4- one,

e |n efided conpound may be
i ncr eaél"é?d pregdnt inventigys bahgesdiduouste sthdidd foa gedoRping a method for producing a

4(3H)%§ﬁ1§£:|11h§Mn{rﬁ1vmhfcﬂ is éfﬁm@nt?fx(? BarOfor ﬂ{%igﬁrgzﬁ-sgzﬁe @%ductlgn of the

i.nternedi ate, 2-am no- 6- or omet enzol
derivajipf, ay] asagessfls havefoupd @ﬁ@eﬁo%hmﬁhoc}mgbusmﬂy cxneHentgmthe following

points (i) td (v) MdHAOE bJrﬂqﬂet&ﬂh& {n‘é&mt invention.
2-am n%l)g_htrl uor one benzoic_acid

ood
cryst alP i 1P Afpepdueie ’r’ré@ethyé Si4nia bawwlléwyga@gowﬂphenyl}é-
tﬂﬂuofommhﬂ@ﬁ-ﬂ(m)q?ﬁiaioﬁnﬁfem%\t,rmﬁfhyﬁﬁ Jtlfx‘ﬂuoﬁnﬂa:ﬂg‘ﬂ-umflfi pﬁ%ﬁegdaﬁm@ne, the
: . es shed in which, in a step of reducing
wddétﬁ%éﬁﬁmﬁﬁ§?‘%wl3mﬁgffﬁF%§ng]-l-nitrobenzene, a safer
r eageni(ii)cproduectios edthod hBWRO6 Sst4blished npwhxdhl,oil b step DEprodeting an
mtenn@@%e%ﬁﬂm@% tﬂﬁhdrﬁxﬁ&gylb&zm W& H, e W@fd%f G Icgnelpound may be

starting
increased.

(iii) A specific salt of 2-amino-6-trifluoromethylbenzoic acid has good crystallinity and
may be handled with ease in industrial-scale production.

(iv) A production method has been established in which, in a step of reducing 4-[3-(1-
pyrrolidinyl)propoxy]-1-nitrobenzene, a safer reagent can be used.

-1-
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material for 4-[3-(1-pyrrolidinyl)propoxy]aniline can

be used. Specifically, the invention relates to the
following (1) to (12): (1) A method for producing

2-met hyl -3-{4-[3- (| -pyrrolidinyl)propoxy] phenyl}-5 5
trifluoromethyl-4(3H)-quinazolinone, which conprises

reacti ng) Rpf@h&iblniﬁi:‘tﬁoﬁ'hfaé W QEBRSIRNdiff ¥hidh 4 inore inexpensive starting

mate%? ?%%)T?%Lm%‘i%}na\)wymxg}aaﬂwi GIHhF fhe or an
aci d- adstietificailystat mvedmneﬂﬁtesmtmmlio@hgaem(ezpf an

ac etl c AP AL RN £ ALY S Lol 1 A pLOd aﬂlylﬁlgo]tqﬂ(yf]p%enyl} 5

mﬂugymgtbylrtkﬂﬂﬁ)yqu}rpmjpgy@ paivh|cpmprises reacting 2-methyl-5-trifluoromethyl-4H-3,1-
bcnzoiailﬁ"-ﬂ-@ﬁé Q}fﬁ BPL{ 1%;%6@11!&1;,19;5}8%&]{%911{?& glean acid-addition salt th?]reocf in the

-t ol.uenesul Tonat e roduction met
Prese’&ﬂeo il}ace%@i‘%P%ﬁech Wketic acid- based catal yst is

aceti c @rTik proc(uét)on-ﬁ‘ﬁtﬁhdlf cﬂ"il%tvhél’@mﬁﬁ Achaahiof s of 4-[3-(1-
PYI'I'C'{%l §3| . t{/} @%glu g{[?: —pyno td{ng:rl)grct:)il)gxy!la?nlfmre 8“213 oluenesél?onate)

4-[3-( ](3DF1]h€T roddudiiamythdtierdof G Ky ]VEnErblhlltI&eucet[c dcldebased catalyst is acetic acid.

aCI d- aqgv\};ﬁe ocﬁ@éu{'glxer}lé?ﬁc[deoq éS)agvﬁ%fe Thhe ?%ce?l a&ﬁtls ]‘%gm 10to 30

acet | ase
times abf §?1P@e ae4-t-(Uawgokduilproreselpsiline orthe a(cslyadaﬂmn palbm@oﬁ on

met hod (sf Tﬁej;}odu%rrﬁéﬂﬁbdt&?l)a@ﬁ&bﬁ ﬂ%c&c%ﬁlqgs&l%é _Iy¥t31ts acetic acid

is acetic acid, sodium acetate and sol vent.

~and sodiygpacetdon et hod of (6), wherein the sol vent |s

t ol uene(ﬁm‘het;ﬁddnaimdﬁdﬂﬁddrc&lﬂl), whérin TRicRIcQddHabAtatiBiie dectic acid,

sodi ac&gtganm% ein 2-nmethyl-5-trifluoromethyl-4H 3, 1-

enzoxazi - 2n0ne i s obtained according to the
f ol | owi(AgThezPod}ticen medtleyp aff(6) whetinnig solvent is toluene or tetrahydrofuran.

3-trif l(k’f)fl%rﬁ%da}ftlwn'}h&ﬁo\ﬁadf?w @H%rglhagne\:%r% l':J>-tﬁfiuorom?t]l%yl-4H 3,1-

n-butyllT1thi'umin an
benzogaginythneyis eRtried acgording &9 the following:

2- pl valy gk@ﬁbﬁ%ac@mga Binilﬂéﬁ&%@&g%la}svgyaaeﬂ%ﬁ:l%k% -BhtyRithium in an inert
solver3 a 4 f; ﬁﬁ%{’%ﬁfe‘@eﬁ? PPtGB‘rQOWﬁIWQPE’éﬂ‘E6T1@u°&%111‘ah36?en§01° acid or a salt

_thereofal t thereof with a base in an inert solvent to

gg} ? | ? A 2to Pr 68‘}1é %%%ﬁ)gﬁ%t h nzo ﬁ:crllz%lcoarm or a salt thereof with

a basedin amingt s@vent idf dbten Damtnoyd- Mmmmethalbbﬁomraciﬂlme theahlt thereof, and

t( g)e ' 'erg]; ) g’?gb‘g uglt%?ctghg %—Ea?lﬂ{ydﬁj {@?T)r&th&%enz%%ratmdsog lt%esaft thereof with acetic

anhydgidg .apingsysolvetti di nyl ) propoxy] aniline or the
aC' d- aqy Tﬁe%cﬁahcﬁl nﬁéﬂﬁqugf(l)' §hs9m1§ ﬁpﬁﬁﬁlﬁﬁ%l)ﬁ&%p&ﬁ(]amlme or the

e follow ng a react|
a°1d"adﬂ)‘f181b%ﬁ%llerwft‘9r9b&yiﬂ\d@F‘io %fol the @H@Wlﬁgesence of a base

to 30 19bswp 6f Badtidg 3M0FD] -prYpAION With pyPiRIRRAIRthe p?eke@e of a base to
(1-pyrrolidinyl)-1-propanol th

Obtam}i ﬁl‘%ﬁ’}}&l}iﬁ?ilpf&%’énzene in the presence of
benzyl t2) a st yf maniog B-(Ivpydnd] izliviyihel -propambl witlnd-fluoro-1-nitrobenzene in the

presen%e égﬁe%%gg%[l’%gﬁgﬁn g Lo %1%5 Qci_g];t%19 Fl&é]“ gfrﬁo;ll %nﬁ%rogoxy](]i fztrobenzene,

and nltrobenzene in an inert solvent. 35 (10)

2- Am 5 T ven
(11) R@)ﬂgt Jﬁ% bf ﬂe&%ﬂé?ﬁ[@ 31(1:' LohR0% Rk AL NV AL B QE 58S inert solvent.

2- ami né1BZrapinpGdr “%?IH?P pieicaciddydrosijertdschl ori de,

Whl c h]c lqonpt SASd fof R Hdig: 2—armno-6-tnﬂuoromethylbenz01c acid hydrochloride,
-tri uor.o

whlch COWB?W ﬁa{;tllﬂlg?:ﬁrrll?éﬁorgwgt#lﬁlglﬁ?}/vggﬁy L e i n- ugllélw}@eg an inert solvent and

2.
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then with carbon dioxide to obtain
2-pival oyl am no-6-trifl uoronet hyl benzoic acid or a
salt thereof, then reacting the thus-obtained
2-pival oyl am no-6-trifl uoronet hyl benzoic acid or the
salt thereof with a base in an inert solvent to
then wibit @rbonicxide noetBaih Eipﬁ\}al.t@'[aﬂﬂﬁl G—y;hfbﬁszﬁtl@dtﬁﬁidih aoam} a salt thereof, then

reactlﬁé;ﬁlg ﬁﬂ]fs toﬁf’aﬁltea—. 5. gwﬁ g]arln%:noa C%gluO@nfl}g;bL:%%}r%%gﬁ l-fe&P t i ereof with a base
in an e G@Wﬁ & Ubtaarn? nlome-&tnﬂﬁdmmﬁtbmbtmicbeldzmd@mﬁdc traafing Pramino-6-

tnﬂu&@;ﬂ&ﬁjdﬁ&ﬁmc E&él%h &rochlo ¢ ac
3-trif uororret ‘Xf?f I va anlllne W th

n- but yI {Prhmghe RiFpFiB 2-AmEiove et benzaapid, which comprises
reactm:@I bﬁhmr(ﬁheﬁiyl MpitaloydiiRicRvith n—butylhtluum in an inert solvent and then with carbon

oD AT B bl AT E S S b0 csin e
thus- Obtapled éFpmjﬂﬂcaflﬂﬂnm)-lﬁ-tﬁfhmfdnwﬂMb‘mtdig/hd&Emm QltagErebf @Jlithfahﬁse in an inert
solveal t thereof with a base in an inert solvent. 10

According to the production nethod of the invention,

2- met hyAecguling 16 the production method of the invention, 2-methyl-3-{4-[3- (1-
pyrromﬂlﬁjﬂ}ﬁl‘dp@kﬂ Whehl gﬁﬁﬂﬂdr@ﬁ&ﬁ% 15)' élfxﬁale)lg%BQ Eg?nt@%yodﬁégﬂ'&feﬂ/ and

nazol | none can r od uce i clen

e G < HHALRURA Pes Sl i, S €77 TS eavsroa rapsed for metaboli sysem
diseaspy eick ad cbbl:ﬁtyomal&td’sﬁliﬁiﬂynef REreli®it ARRkdr %ﬁ&ﬁf)&ﬁh s %?Qﬁer circulatory

systenﬁ i g&gls s suc {en%dsﬁj?a a?u L ecic’}lgﬁtl\\;%go o {xrg%%z}gé}ald' o gﬁ,lrcoronary
aﬂeriQﬂﬂS@alS,dB’P@'tthm sengl dissasacidetanlyta dlslélﬁérc anigestdl ued pephéral nervous
systeni @Eéagés%ucl{% %ﬁﬁ'ﬁuﬂ' Q#otioﬂgl%s%}def) r&lbpr%%[o n %a}{etgé gehnum dementia,

_arteriosclerosis,
schizoghrepiay fepticn d@ﬁ@bh}@@factnamhagedw mmoasnmlppemplphﬁhhfhmer disease,

Parkind6H ¥idaSe, sBYSAiQMAL] SERARESISHER, ﬁ@twﬁl%éofﬂe@pal%ﬁﬂésk H?slosmla epilepsy,
di sor. der pr.essi on, anxi ety, deliri um

morphért%‘Fsz‘ﬁ?)‘f‘fF’éﬁ’fcatlc dpperdepseoploehofifmi t hyperacti vity

di sorder, nenory inpairnment, Alzheinmer disease,

R ' j D cogni tive disorder,
BESTnﬁﬁgmggﬁgﬁ@Bﬁe@ gg"gﬁj’rgﬁiosm a, epilepsy,

mor phi rTée pedigioa nethod fiaracis i Equiepelimas daivaivead e ihdition is
describdd ig[I)E FOR CARRYI NG QUT THE | NVENTI ON The

production met hod for a 4(3H)-qui nazoli none derivative

of t he Thagtemef "seaciing 3-diflworonistyl-Nemelelailipe witha-wtg}ithpfm in an inert
solvent ﬁlﬁﬁﬁéﬂ With Srdn! xR0 PRGN 7- %ﬁfﬂb)}’iﬁkﬁx |6QHHI!1 Qﬁgtﬁ@l&m&tzﬂlc acid or a salt

ITithiumin an 1nert
thereog aP‘Bl'S e ¢ArEsd qebas fgll ?yyso &J'Eléﬂuoromethyl-N-p1valoy1amlme is dissolved in an inert

solvenﬂsnﬁh‘ﬁﬁteﬁﬁlhﬁmﬂil@n ,Gnd 5154 Mﬁ%ﬁ@llﬁﬁi{x@ﬂl@ﬁ‘ﬁb GOIQ&‘ers Bfop@ise added to the
er

resultifg ﬁ"ﬁ?*fﬂnl?a{ﬁ‘.%s?ﬁ’ywwla Py SnpHIpHe: il BT 8. toous whie

still kephatrS°C os mwee i em;,lm measotveﬁtrsabwﬁrtafauimﬁﬁuamdac&lea tcofte Msulting reaction

liquid, q—ﬁ Qllfl 51%%%&6 F){](b k' ?rg%c?%)\y}télﬁu ril z{n w\g{d . gte 5 gﬁg ?%wei{,ec&fbon dioxide is
introdyged B By anldzymied fQI ddO 6 hewrs méile stdliikdpoat 50C 6r lowre? Ti@ustasting material, 3-
tnﬂuoiMMéﬂﬁrl 1\5151{&11!))(151@1% ﬁﬁufs%d)%?ﬁ &%ﬁﬂablﬂ?&%ﬁegﬁg to olwn production method,

sol vent 'such as tetra uran IS

for exqrapley apqorging todbe predrctien mpfaeqi éescmbﬁdam%ﬁwﬁnwﬁﬁ?r o 5

tinmes Ghe hbunt BRCHkOMtHiA W b usBdE 0k 2 @ HBRE rgﬁtwé% Phnol of 3-
lOXIde is introduced into it, and

on
tﬂﬂmﬁ%ﬁﬁhﬂﬂﬁﬁqﬁini Y5 hours while still kept at 5C or
| ower . Tﬁhan&fqlﬁﬂﬂﬁi‘i@mﬁlﬂix&fl e:tabe llls%d is from 1. ﬁtoSmols relative tglmol of 3-

. 1Qf pivaloylaniline in this step nay be
tnﬂno%@khy?@r 6%?31ng to a known production nethod, for
exanpl e, accordlng to the production nethod descri bed
in JP-A-8-104675. The amount_9f n-butyllithiumto be
used is from2 to 5 nols relative to 1 nol of 3- 35
trifluoronethyl-Npival oylaniline. The anmount of
carbon dioxide to be used is from1l.5 to 5 nols
relative to 1 nol of 3- _
trifluoronethyl-N-pivaloylaniline. -3
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2-pival oyl am no-6-trifl uoronet hyl benzoic acid or the
salt thereof wth a base in an inert solvent to
produce 2-am no-6-trifluoronethyl benzoic acid" may be
carried out as follows:

2- Pi valpyls OF Qeﬁhhg bl %l%ﬁ&ﬁmﬁ{ow rﬁﬁ%ﬂfe&y%gﬁzqm%&dt ﬁle salt thereof

.. salt thereo di s§o in an I nert vent suc
with 4 SR Y DRSO R POEE TR TeibieeaR b ieaepie i v ds garied out as
fouowm dZe]szﬂe;datm&@i-ﬁmﬁm&)‘Schtﬁ&hyl@dﬁﬁn& B8d &r the st thdr& iy BSEbREEIni a8 inert

olve S added. t.hereto d thereafter
solve 30t Rt BRERRRS, o I h SRy w0 A bty o and the
resultmg residvd iy difsblyrgebid ifopropaifol hdxl¢d$hd'e:oo @0d thetener a Pae sa¢toassddium
bydroRlac W\ afPadi0s B, Haflah S hOMIPu g & iRk Tel ative to
am no-6-trifluoronet

- pival o% yl benzoi c
aCI d T'H@ agicEy opthe'bpsede be wgd is from 2 to 5 mols relative to 1 mol of 2~

pivalodlaiThd@-1réthofdnfetyfieRroRd dayd. benZOI c acid with
hydrochlLorl C ?QI d.in_an I_nert @ol vent to produce

2- am no- Bt P rﬁ?ﬂ%‘%‘?ﬁﬂ"fﬁe’i‘i‘?&?"@ mgiylenrgigreidnTitydrehloric acid in an

inert sviyentye proeindel 2dininors-tauorbradthydbidizoic acid hydrochlonde" may be carried out as -

| follow?s /érgugﬂa %—thflﬁ&!}lﬁ%[]ﬂgen&o ¥ lﬁ(l?lg 28 slfolNecf 11]1 %)IF %’8“%}9 & gt\flgrgol ) tﬂén a4N

hydroglép@n @edvitgthyl acatasalutivn |1md|dghthmstoad:dledtepthem§’c@r Wivwek;@nd thereafter a
seed dfﬁs@atl (BhmikQ%- tﬁﬂudr&iﬁ@ﬁylb&ﬁac Eeﬁ Bﬁﬂf)cﬁﬁﬂd@ ¢ aﬁlpé/dsth to at 15°C to

am no-6-1ri fl uoronmet h nzolic acid ori

25°C @F“} gpeney at 15 G inedC tf‘l’felr%‘toé hetrsy ad 24N hE‘B’QPthdeW@Hé’h Wtate solution
is dropﬁnsé-&ﬁedl @ the RSl /sugpﬁﬁslb&ov'ér th:i«Q' Eoulrs'itﬁﬁh é%h)‘ii g&\‘:tate is dropwise added

| C a e ate S util on | S
thereiy s g s Eal PSC i ki S EERS PLatRat opmperator; and
the redvdtingsuspensioneit bgdledaﬁ ei°atoe loveer aiidrfipensdfonsl el holirlahet the crystal is taken

. out thﬁ)Yl fi &'ﬁoﬁ gnc?ﬂlg ﬁeléﬂl\?i?o (Y\%l)tekie lléeelg %vas ed %ﬁﬁ:meg &nc%}/a\ﬁé éth}él acetate in that

20

25

35

ened OVEr ni ure,
order. rﬂéé then idrigy! & é@";ﬁ‘etngm?fhundgr Eéuﬂeé Qressmlre:SC or | oner and

ri penedry Aot bPthe 4|T@h'§d§oc é}'ﬁ@ Qaﬁ)@ﬁgﬁ&éﬁ@e%hhﬁ& tro%ié %Qed is from 1.1

out thrgﬂ%hflltratlon t1ng crys
mols tpd - gaelh arthoanepnpek fﬁ’éf%moﬂﬁ@“étfﬁwveé@: bimgl ef 3-pmiperg
tnﬂucﬂérﬂ&liylbe&ﬁﬁc i€ rerélfelBE, Ak b Hi&YicAHfe/ E@etd%@.ﬁ'ﬂﬁi%ﬁ is, for example, as

20, The amount of the 4 N hydrochloric
dl““eﬁé‘?ta ﬁ?fl 3%‘1?5&?‘%"%8’?‘?5“ on to be used is from1.1
nmol s t (Thi aﬁomloﬂethﬁ athigte artlntd o frohyidrie ehtimed & weptd of 2-amino-6-
of 2-am no-6- trifluoronethyl benzoic
mﬂuo{“&ﬁ%ﬁ)h%‘ﬁé“g?%%l y, the hydrochloric acid/ethyl acetate
sol ut i dire pmourtt of methanvbioche vasd fodweshitgdhe orystal 2alpds fromfs?, to 0.5 times
bywe%ﬂﬂﬁ@4&8n&&@hﬂd&%ﬁk%§ﬂ%ﬁnﬁggﬂ@t of ethyl acetate to be

used is froml t1 nes ght of 2-am no-6- 25

t ri f 1 udhsaBeHyrhehdgreate i by usqth@r an@mgtthmryﬁétchlmm fromg.0t05.0

times bﬁwa@mfb%mmmﬂwr&ﬁbﬁlymeﬁﬁ@m@ake is from0.2 to
0.5 ti

ht
2. ani naP8SER ﬁ I“Ef’ﬁﬁ%"e?WPI?&H?B?TEH%@Y’HGDZW@“Q%Hﬁtsalb?here"f with
acetic ahlt}ydhdamah aregt sbivefit@o p@e&emnemmnﬂgommahgpngbeﬁﬁxezmA one"

may bé éar&&? gﬁtg {%110 32088% —%Frr%gngﬁo%mggo(ﬁc a%or.f;he acgd[ %délngln salt thereof is
SuSpeﬂdleé &t farepaniple mtnbycﬁeﬂurmf theroacetiearhydriteriz added thefeth, and tefiexed for's to
10ho@l t thereof with acetic anhydride in an.inert
sol vent to produce . ) )
2- et hylihe smpunt pf apstiosrbydrjde-ta be gsed infearn 49 | hO molsrelative to 1 mol of
2-amifRy- trﬁﬁmﬁ:&iefﬂyﬁﬁnﬂiﬁ acks follows:
2- Amino-6-trifluoromethyl benzoic acid or the
acid-addition salt thereof is suspended in, for
exanpl e, tetrahydrofuran, then acetic anhydride i's
added thereto, and refluxed fpr 5 to 10 hours. 35 The
anmount of acetic anhydride to be used is from4.0 to
10.0 noll relative to | nol of
- 2-am no-6-trifl uoronethyl benzoic acid. -4
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BYO068 The step of "reacting

2-nmet hyl -5-trifluoronethyl -4H 3, 1- benzoxazi n- 4- one
with 4-[3-(1- pyrrolidinyl)propoxy] aniline or the
acid-addition salt thereof in the presence of an
acetic acid-based catalyst to produce

2- et hyﬂhestef, 4 fréactidg DRI mﬂiﬁbt&mgmm PHeRYakin2=dnk iwith 4-[3-(1-

oo AP o A Gl RSB S Ton 48 Bt PO i ol eid-bascd
catalystgo piodme®-hethgvd- {235 1-pyrrolidinyl)propoxy]phenyl} -5-trifluoromethyl-4(3H)-

quinaﬂi? El&%/ l" g‘é'%‘%% hrIrh @ﬂ?%foﬂx g‘]]%nggi ﬁ%}?t?cza%%( Zals?ndac%ta?ﬁ?mén%oned below, 2-
meﬂlwﬁénﬂﬂmr@n%thbdﬁﬁ hb@ubxazmhﬁ’ea@os reatted wishi 2ippyreolidingl)propoxylaniline

or the%@i@-aﬁ&ﬁorﬂ-&ltttﬁergcg ahn%Hﬁﬁemﬁ@a@m@ BPHRE 910 to 60 hours.

3 pyrrolld %/ progoxy aniline_or the
aci d- a&a]ﬂa}naﬁn of H3{ hesrrofdinyigproppxy jaailige prthe agidrddition salt thereof to

be useaqyfran i EquaiBdNimduat th. 15 BBk SeldtiRvk &) 1 6] $fQ-rhethfl5-@ifluoromethyl-4H-3,1-
benzo A _%] Xl -5-trifluoronethyl-4H 3, 1- benzoxazi n-4-one.

ﬁfnl' 18™4cetic aci d-based cat al yst includes, for

exanpl &heacsticiaciddased catalygtinadudes,ifor- esauiplumcetm:a@tctaa@nc arid-sodium
acetat® Q)F Eéeﬁc Q&H gocﬁ&g' !f‘%t@ ACHtAL %ﬁﬁ% Ylfe%%lveﬁt%%esfor Eﬁﬁmle toluene or

vent or exanp

tetrahrtk?ﬁlany Bre&rmda?ﬁammseﬁrf élrera@@rw@zalrh@s@sca@iyst #e thgdellowing (2) to (d):
aci d- bageshefidhad ¥8rorR 1 @tol I09inlR bl Q¥hRE of BneltRl §-@ﬂﬂuo§c@ﬁethyl-4H 3,1-

b Acetic acid of from10 to 30 tinmes by vol uné of
enzoXafst A8 - 5-t ri f | uor onet hyl - 44 3, 1- benzoxazi n- 4- one.
15 ( b) Wdlﬁ aélé bl Oim&dytvb RS ob Y- m&iylll—ﬂﬁnﬂioromethyl—ilﬂ-—?: 1-benzoxazin-

4—one aaﬁl o o%'n ﬁ%taé% {é{ aléltjegtrlig}%gté E{%lglaﬁ M@é@?}gﬂéﬁﬁ%g I nethyl-4ﬁ %el -benzoxazin-4-

one. 2- et hyl -5-trifluoronethyl-4H 3,1 -benzoxazi n-4- one.

c) Ac |
3o )M RO S o1
4'0116’6"\‘?@ tetabydapianof L Bmeoty & thessofbandisedivmmacetafe pEf9M am pgpimolar

amom&talsis HiBlaR ﬁﬁk@&iez RE I OmRBro kI Al 120, RIRHALnE O S
nol ar

2- et hﬂﬂ%efl? Peif oGRSy volrme of st StadvqrometpH-3,1-benzoxazin-

4-one i)l todEE bE2(REines Wivohihelithdres, 400 svdihad A€etfRE of from an equimolar amount to 5
nzoxazi n- 4-one,

rmdar%m Sf’&/ﬁ%ﬁ%}tg dZB“in?e L’H%)} R/%‘%-n%‘??éz'?he(fngof and sodi um

acet at dheftep phHireaning3roblowt laprogamoLivith pmcmd]mm:h the ptesenes of a base to

t (0 | N4
produ 3 Sﬁ{%ﬂ&%’lﬂ?‘l Jﬁ'&é{{ H;]i an%%{%h%lﬁi %s‘r %gg\ﬁ% Zf%ém ﬁﬁ}ﬂe 3U8foro-1 1-propanol
is dlssew L) a‘ndlilqﬂesommt gueh wtelgm@em bage prarbpyriotiding Srepddedi thercto, and reacted

atsoo@T& j.(jd@{grf&(ﬂtbqgr]}%bﬁ; 1- propanol " maybe carried out as
foll ows, For exanple, 3-chloro-I|-propanol_ _is

di ssol Vi amguaef ?ﬁblpfo kpiopant: thahepe and %P%Weto be ieaqd may be as

follovsbaihe Badd ig¥ydnh ORIngH1NE 33 Mola dde Pyt MREROfrodN G 16 8AGhES relative to 1 mol

3 f)C to }OOC for 5 to 15 hours. The anount of
ot 5=¢ -°E°ﬁ B8 propanol , the base and pyrrolidine to be
used. ndhebeseas foﬁaxh:hpiwotafdimbasmates from1.2 nols to

3.0 nol |.ne. nol Sai .

vt gt ViR e gl R Rl [ bnbesbol o ol fioegoene n e
preserics of beprylsicthyprinonpin elderiderie p:adm#dﬁél-ﬁmhchmé}pr@bxy] 1-nitrobenzene"
may bZ Efﬁﬁ&i bgs R1bws pS’ il -BdsHapyt ))1 ﬂrolfrﬂhgpi@ Pé%kte&”wtltﬂ 4-fluoro-1-nitrobenzene in

| uoro-1-nitrobenzene I N presence o

an inef skt sygheas meﬁbwsevﬂe@f Prwus@sﬁﬁo@ a%deum hydroxide solution and
benzyHridtByl4rkmpyitm@hiogids) it J)oBihQ&ﬁ’p%Ydturé 16153°Caberzene hoursay be

carried out as follows: 3-(1-Pyrrolidinyl)-I-propano

is reacted with 4-fluoro-I-nitrobenzene in 35 an inert

'sol vent such as toluene, in the presence of an aqueous

48 % sodi um hydr oxi de sol uti op and

benzyl tri et hyl-anmoni um chl oride, at room tenperature

to 50C for 10 to 30 hours. 5
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BY0O068 The anount of 3-(1-pyrrolidinyl)-1-propanol,

t he aqueous 48 % sodi um hydroxi de solution and
benzyl tri et hyl ammoni um chl ori de to be used may be as
follows: Relative to 1 nol of 3-(1-
pyrrolidinyl)-1-propanol, the aqueous 48 %SOdI um

hydrOX| t SO

hydr oxi '%% clg% Ez y ?rtrgrhlrdlentg'h ]1I'p]ro anﬁllg bhr%a%ﬁoo 1 S?tglmfl Wﬁ%omde
solutign gld,mpzydtpgthﬂ@mgmmn%ﬂogdqw@egis@!pnayfbe' as Edlowis n@elatlve to 1 mol of 3-(1-
pyrroﬂdlflﬁ)‘ (-%ro?k(ﬁdl Qhé ﬂiu@dﬂs)f@ %@M hylircﬂi(ie SOREHLE RSml 12 B30 mols as sodium

vent_to pr, oduc
hydmzi%f”sanfl SBWW‘?SW W’S’/‘F‘}rﬁ F}E’}B"&WT Hom i reel%ntgyl 09enad%r r i ed
out as Thelstepws "reducﬁn’é—éléf[} (i-pfﬁ’dlfdﬁiy!l)gifoﬁyiﬁ]-ﬂ [fRsb¥NAene ih an inert solvent to

oo SRR b Bt e B et B llefe TR e
Pyrroliding ipnepexyif | plabbwnqmmmt@omﬂ(fﬁdme)md adldetl desmto in an inert solvent such

as toli&?ﬂﬁﬁ@fn@iﬂ?ﬁ% |9t; péﬁi%z B?r%&] @9 (§ n?%t% %glg lgﬁreqng% fof IO to 30 hours.

pal | adu%ae)a% 0 lsbey enncfxm}h-p@roa@ﬂzmq prllpdiumsretbon (Pd-C)
and fdmjb d07 185 fil |nﬁt%e aFRlIbad LA E@RE BBk fd-Y)is frdm fi fs%b}wéwht to 3.0

%4by Gty i %15 ﬁ‘%??‘?%w af ‘r@ﬁ@i mma@@z@q Iorgry gﬁﬁéﬁ%ﬁ%‘ Comic acid s

from 2.9 equiiclentsita 10.8 eqlilvaidints?reﬁumu WV 3l(BpiSolidsmyhProPoxy]-1-nitrobenzene.

equi val . .
4-13-( {f gé/d?t%% : dﬁ%? 661}1(816)101 )1(%/ Oil eﬁceﬂ t&s 8?102/8 I1Fealso aﬁphcable to the
inventigad iFor mebnymﬂﬁfﬁéfe is eoebod oinsimgthidugaxge pi plideef fipoicacid; or a

methdd%sﬁé 8 Ra@e?rﬁﬁék%ﬁmit‘?s ﬁrporghlﬂ chthy rﬁ?]l:agﬁ%ncﬁﬁjdmgm& eplac«a of

is a nethod USI S|np

palladBFn-Faal)?/% é:ug@;rdm agglitign to 1]53 rﬁ@.{cﬂ% P qgtaha]ﬁ éydrgge@mgiuctmn also

emplotyhtﬂé hdré&in Mn‘g’? bdieﬂﬁﬁnycu@ﬂh@ﬁﬁd@ bf dsthgGaY 8ih¥ le@uchE L8 81 for example,
m car bon. . Further,

duct | al | a in
iR gt e St h%@%%&aaa?mblaftmnﬂ Petah3l 5l as sodium
borohr@daﬁntokdmhloaldso enpl oyabl e herein is any other
reduct "I‘BQ lagfﬁtaﬁﬁﬁg?rgéalt Yrh! E%{ )¥roP glpqrralgoq(ljlrfalnﬂ eI gE)r example p-

for exanple
toluenesdfpratsAhateafi ni um hydri de or a corrbl nation of metal

salts guelepsr &ﬁ%{iﬁg -BQ(;J %gﬁdlgﬁfp%p%Kﬁ'amﬁﬂé ftd tﬂt,ep-w%(r‘)enesulfonate

The_ aci d-addi ti on sa
salt thare?fgna(yjne ﬁ?lil‘l(eg CRES ,ﬁg}]())v'gf tbo iy arslidingBpiopoxylasiing sedigsplyed in an inert
solverpsuch @ tethesdl| 4n@ Pablaerdehiffoioficid HtBomdeRe Qfad&iéarﬁ’{e%tt) hitBreacted at room
tem: ern% u-J E% roI 1, di nyl)propoxy] anil'ine into the
P ﬁ ol gn% RAPYS sal t t her eof maybe carried out as
f ol | owghe mt@aeo{ tonippoic Ipkadiaedlin e QREX 3 abid mi}&)el iSolated and purified in

any SR Sk bl A ip R PR SPaont™ Rupeftion under

reduceairmesma@@lerdntaetctraqt:omcrs@@lhzarqneneateumattom, GO@ndtagrapdy 0al5
Exampl@4l s. The intended conpounds produced in the steps as
above may be isolated and purified in any known
separ atTlh% Hveripndsdoseribed eonsietale vib seferenceftothe éollominadxamples, to

whlch,ClmeéH tha irveitionGRAAE Nt b lilnREy. UROEE platef HER GyRY chrordhtdgraphy in
Exam@m ve égr actlégp s Nég{%al i zati on repreC| pitation,

i B f”é‘@ 57 §eLOPELSS (Merckh-anqior detegsionyised washY slgtepter. As the
columoleiicy gdheded:amWek@bl}TtM G300 (Walkcenes Gﬁelh@alﬁﬁtﬁlsiﬁ'ﬁﬁﬂ OY¢ A& trophoresis

Cor acp Rl Ror 1 pnitly S AR G ek s SERLR o il B i noreanic on

aﬁalysi‘snneﬂada e &R m@mnms Bedsined, uyink dGOFRA Sulfdyifeck jhe istmnial standard in

ahcavgrgﬁne'éﬁfi Eﬁfb‘xﬁﬁfwl\iﬁ&g P it V\g@ EI?%{&'N E@‘g% #V@JIEHZ RUKER) and

lumsilica used was ure

ADVA@@*FEOQ 4300 MH&S%%EP-W%WE@@&% BhdrlbE dafa weregndicated as ppm.

determination of C content), used was Agilent HP30 CE

System and enpl oyed was an inorganic ion 35 analysi's

met hod. The NWR spectrum was “feasur ed, usi ng di net hyl

sul foxide as the internal standard in a heavy

di met hyl sul foxide solution. For this, used were

ADVANCE300 (300 MHz; BRUKER) and ADVANCE500 (500 MHz;

BRUKER) -t ype spectroneters; and all 6 data were




6 BY0068 The neani ngs of the abbreviations in hydrogen
BY0068 nucl ear magnetic resonance spectrometry ('HNWR) are
shown below. s: singlet, d: doublet, 5 dd: double
doublet, t: triplet, m nultiplet, br: broad, q:
quartet, 10 J: coupling constant, Hz; hertz, CDCl 3:

heavy CI"HeQﬁe@ﬁﬁéJ‘ﬂf thquglg;)ratlaﬁ%y Bé\,)r(cﬂc?éeﬁ anQlar nQ%%@} d&onance spectrometry

sul f oxi de. anple 1: 1) Production
(HJ¢%%* §?%°B§ 8W|d|nyl) 1- propanol To a suspension

s: singi¢tepar ed by m xi ng potassi um carbonate (4.8 kg, 34
d: do I) and toluene (12.3 L), added were pyrrolidine
’92 kg, 41 nol) and 3-chl oro-propanol (2.17 kg, 23
5 midmmhﬁﬂmdﬁd the 20 mixture was stirred at 85C for 7
t: triplt@Ur s. The reaction mxture was cooled to room
tenperature and filtered, and the solvent of the
m: myltipléty 5t e was evapor at ed of f under reduced pressure to
brbn&a;aln 3-(1- pyrrolidinyl)-1-propanol/toluene sol ution

w%? 34 kg;
9 queglel 1 hyrrol i dinyl)-1- propanol / t ol uene/ pyrrolidine =
10 J: coupBigkdh@int, As a result of quantification through
Hzlmﬂ?‘NNR the content of 3-(1-pyrrolidinyl)-1-propano
8 kg (yield 94 %9. 25 2) Production of
(3X34hF®¥Ghb$¥@$nl|d|nyl)propoxy]-l-nltrobenzene The

(Ihohph&@pﬁwﬁﬁhﬂtlon of 3-(1-pyrrolidinyl)-1-propano
obtained in 1) (content: 2.8 kg) was diluted with

DMSQg: l‘j‘éfﬁé'defeetbylﬁ)‘l%i‘é‘%?ed thereto, and with cooling with

15 i ce, aqueous 48 % sodi um hydroxide solution (6.6 L)
: Ekmmag?_benzyltriethylannnniun1ch|oride (159 g, 0.7 nol)
e added to it. Subsequently, 4-fluoronitrobenzene
1)Pn@®ﬁﬁﬁoﬁ@{lﬁﬁnﬂﬂn@hﬁumammdropmﬁse added thereto over 50

m nut e aSSQl n}%@ %J}n é@g\ﬂ&ﬁgﬁ tnixing o\r/:tr ﬁ%grﬁ{)( ePt 4? 940 mc(ﬂ and toluene

| owner.
(12.3 I«htaéded(\i‘@es pyolidiag (Zafcke41 wol) and MOMrombHa 1 \kfg,c?lé mol), and the

20 mlxtui’é!I \;/zﬁ s &h;WSS‘tC ﬁ)‘r‘tﬂll)m@ t *ﬁﬁ‘é regc]a@n ﬁn*&lﬁq %E ?A {o%&ﬁ tepEfture and

0 which was ad ori c acl
ﬁltefe(l ?gd ﬂ)e SPIYFntsoé H&rfawt'é Was %‘ﬁaoreqﬂi@ﬁe}m a@iup%d)mssmso obtain 3-(1-
Hﬂ@ﬁﬁﬂpﬁ&bﬁﬂbﬂtdﬁiﬁﬁ@ Ydluttonq®BY ke:at(h %rr()ﬁcﬁn h—kropXﬁtﬂﬁ?oluene/pyrrohdme =
ueou sodi um. hydro ti 13 L
o 12’?3 R ol ERTHETRTRE TSy o cSBieRyit 344 oy propanol
was 2180cgc§jabldl9l4 %).
- [3- (L5 rolidin rQ nltrobenzene/nethyl
232 Pm@%&%’f‘ &t%'@%flé@ﬁré’%d‘?ﬁ)%r&"gﬁ?l%t‘?%e’kz& quantitative
: yi el d) Tl@)ol@nmddgtitbrmf 3effl -pyrrolidinyl)-1-propanol obtained in 1) (content: 2.8 kg)
was dﬂ’utgcf’w{tﬂ-f 3 g?is UP o se @%1%05%] \@iﬁi (looﬁr?g with ice, aqueous 48 % sodium

-10
hyd:omde solutlon (6 6 L) and benzyltriethylammonium chloride (159 g, 0.7 mol) were added to it.

Subsequently, 4-fluoronitrobenzene (3.37 kg, 23.8 mol) was dropwise added thereto over 50 minutes,

30  with the inner temperature kept at 60°C or lower. The mixture was stirred overnight, and then water (66
L) was added to it, and extracted twice with methyl t-butyl ether (16.5 L). The extracts were combined,
to which was added 1 N hydrochloric acid (33 L) for separation, and the aqueous layer was washed with
methyl t-butyl ether (16.5 L). Then aqueous 5 N sodium hydroxide solution (13 L) was added to it, and
extracted with methyl t-butyl ether (20 L} to obtain 4-[3-(1 -pyrrolidinyl)propoxy}-1-nitrobenzene/methyl

35  t-butyl ether solution (4.71 kg, quantitative yield).

3) Production of 4-[3-(1-pyrrolidinyl)propoxy]aniline bis(p-toluenesulfonate):
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7 BY0068 The
4-[3-(1-pyrrolidinyl)propoxy]-1-nitrobenzene/ net hyl
t-butyl ether solution (4.71 kg) obtained in 2) was
evaporated at 40C under reduced pressure for sol vent
removal . Methanol (2 L) was added to the residue, and

the sol yRn4( m%yﬁgﬁﬁﬁyﬁp\‘%@gfﬂq ﬁgo%gene/pi@hﬁ ?@hfiléﬁlem%tlon (4.71 ke)

ved in e hanO and degasse
o) Ve U300 B Bl 5 BTN e beap] 2 1) was

added withdreSOuapinPhd sdmewas H2di8 @vPhrat@S A IR desidie fxat @ssofied in methanol
Vv

f.Qmii ' 2.86, L, .75.2 0.1t O
(47139 Bl B0 o B et e R ff g g g Phom cvim s0
water) (k88|18 wasadded theretst andoformit eciph 6186 14178 .2frosl) Radrddedstp ittovar®.s hours at
roomftéﬂéllﬂe%[tﬁg Tﬁ‘éﬁ%}&tﬂ@ wa; ﬁhﬁér%fu?ed’@?o@?g%geﬁ%r 81:'% f}&@% ﬁjken filtered, and the

sol uti on ]f uenesu C acl
ﬁltrawaa aﬁ'ﬁ?fi jo a mpjganod G|4ult )saluipmsolaoinbengsplferdeiacit (748 Rzt derlol) The

solutiof Shas shc@itafka Ut «ﬂ)°t:Qm3& réducearp@esht}e B 3"691%i b%ih tl{en Bidtnyl t—butyé ether (18.8 L)
an ur see

t
was ag‘?iﬁeﬁ%{ “’("%‘g fb%h%? segd f’é’St@g@{Bﬁﬁfgﬂ%dﬂWW?’H*@%WPQHWIW@S(P
toluelisslfqmattDwascdddedhe St Il\fIﬂh;ﬂt-Bl)tylhﬁEer QhoeD) W ddtied thelyikture over 1.5 hours,

and gl A% 3 e Dl OBk O B BV washoc wit
methyljt-bpig} ether (L) ehd @ereafkes drlmvetnighougl@"(ﬂ uhder atdiied pwasire, and then at
50°C ‘ﬁﬁsl%drs% blain @QQ%}/&OIQH&M&O?&%I&%?S@ Hugn@sﬂ onate) (10.6 kg, yield

99 8 Pereafter dri ed overnight  a er reduce
ﬁ essure, and then at 50C for 4 hours to obtain

- "H-NMR[(BMSO-gy 6 ppin): iyl QGC(lepﬁ)(y]%mdSI(ﬂH m) 2. 06-2 13 (2H, m), 2.29 (6H, 5),

s 2p T CRERRRRE LA OGS AR, SgeM Gl v . s BT, v=5.5 1,

- 7.12 @HH], Jy.3 H2),08822H 31, (988 Hi) 7. 452(4}9 d( B8 13), 9.48(102b:3), 043 (2H, brs).

57-3.0H9 2 H, 4. 05

4) Pr(!d%ﬁlon'pm \i)?’vg?o?h&ﬁig ;)‘t?fﬁ]éro lb&nzog: aé)l ( g) 12 (4H,
d, J 7 %Tp.ﬂyoromet Qlygloylgmlmhz(g 58 kﬁzM,Z?thwésﬁﬂtﬁsoNepd in
tetrah?dirZﬁﬁaanﬁ b kg Ié[gv;ﬁl;ellji&ﬁ prn? )then%oglg’d &J%bb op io%x)er ﬁa ]':l é H4 Mo

gEIILLHMJCII on Of BI val oyl am no-6-tri fl uor onet Yy enzol c
butyll ex%lﬁ‘ﬁ?‘uﬂ?%@ Orfe 8B Mok} @%ﬂpweaﬁdqq tp Ehe(nBXmEE qvgr 1 hour or more,
while képt 275 900dr low@s THisSHined0thé fed st eﬁsﬁinr»aam%%ﬂéd%ﬁﬁh&ﬁ $hide kept at 5°C

or o1 S P % BB T L G e

lowernaionviésidgrvep witsduad ded ittaba fléve rawé oft 10Memay&er 110hRidite) 'The

comp g ot e o RA, o (g R it P BB, an thn
aqueoaﬁ* 6 Vowpdium hydragetteprhondte satution (7. Ditg) g adved tathd echetian lidal, thereafter

this whEstPhrhied thed ﬁ?&ﬁlb&l@ l%bgév\fliggnl %{Qﬁg é\({;l{nl,n lel§( 1 1d51?&u?d’ %eParatlon The

] ower, carbon di oxi |nt
organic splyent dayerwas srTacted; with aqpeouyior Ve pedium WO%C%b?mteéphubm (37.7kg). The
obtair@ll aqdamyle@@; Wes c&iﬁﬁn&p hs&é&&@ hi lﬂﬁ&‘s 0 or less by addmg 6 N hydrochloric

rf t )
o 5 R LR LU G0 TR LRI 0 . i
(25.9 kg)) Thasebtaidett M TRE lajees waamumal mwaﬂhemhﬂr :ua%ts@tnratenbalﬁle (18 kg) to
obtamvﬁq\d'fﬁ? @(Fléﬁo% coB{:!l %i] ?wzg?ﬁ g ll;LIS %‘-6 géﬁéqrgx%qu erxfﬂg amd %2 94 kg (found),

sol ven ayer
vield; gt §@ni ¢ sol vent | ayer was extracted w th aqueous 6 %

5) Prod@ioH Mﬁ%ﬁﬁ%@ﬁﬁ%ﬁ{é& e BlcUtia | ngtg\oﬁdé‘g) The

obt ai ned agueous | ayers were co adj usted to
have a 15 N&B%S@ut&n cp@tipging m@éﬂ)’#@l@o-ﬁrtWW@nﬁhsdbdném@ geid (5.87 kg
(found)C200B bR bBhDed MY wak Scihc@dhtafea Gh&s réd%&f})r&!sﬁl@ a[ﬁ@ttl@i’lesultmg residue was

aissolyegah iebprofiioloe i SHaRie: Ditedded ob Eovide a7 axpliorshpdoalypdded to the

washed with 20 % saturated saline (18 kg) to obtain
an MIBE sol ution containing _
2-piva|oy|an1no-6-trif|uoroneﬁhylbenzoic acid (2.94 kg
(found), vyield; 71 %9. 5) Production of

2-ami no-6-trifluoronethyl benzoic acid hydrochl ori de:
35 The MIBE sol ution conti aning

2-pi val oyl am no-6-tri fl uoronet hyl benzoic acid (5.87 kg
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di ssol ved in isopropanol (69.8 kg). Sodi um hydroxi de

(4.58 kg, 114.17 nol) was gradually added to the -8

BY0068 sol ution, and refluxed (83.1 C) for 48 hours.

HPLC confirnmed the conpletion of the reaction, and the

resulting reaction liquid was cooled to 30.5C, then
solutu‘ﬁ@ﬁﬁf refideed l(-Q3 Y@ f(ﬁ'qg %gul% hapget goniﬁ'ﬂlgd {h% E:BIH@EHJHI'H]? $he¥eRotion, and the

d ust ed from1l

hav
resul“ﬁ% g tSlP}ch"é <9P?>le<t g}@%"?g‘jﬂt ﬂair:fe(% D) whendélsd tharéftOefald further this was
adjusttdodrRved i of 56N APY by addiedd B hiyd@cotkdkid (108 kbHBEEQPING extracted

twice §RESRPER AR S o Bt ATt i b s ety pshed with 20 %
ammon@guddatidp (’és%kg) gnd Thieentessed l.tnldﬁg'edh&Sd plusure( Thateailtingugsidue

(contager%:r blgk%ﬂ‘f ol T 9u6(])‘1?1812ef'% g r?itgflgorglgf:tgylbenzow émd%w?s dls&olved in
methapl (Shg KR FSIcopla0 o7L02G) To dhedesbiedution, abied wiea ¢ Rehydrochloric
amdfeflﬁ’ﬁﬂbleia\terkgluﬁ&ll gLk, 1 ﬁ@i g1, a\&@%e% aAse&l c!?'}'s@di QIJBBJGQnﬂuoromethylbenzmc

et hyl at sol uti on .
acid Wi Bt %étgi g ko o6 frened ﬂdﬁ&r&rﬂ;ﬂ Ry, g he resling
suspemstingdioyeiseadided wage 4 Nh&ﬁfﬂﬂhipne?&ud/etg}l doaxste asithesh (266 Ikg,, 11.6 mol), over
i hou:aor%or%gv%glg ﬂe gtfj‘to QS\?\IIE s‘,)](;z_\ R)a 55 eagldag glyh F‘F&g? %gﬁ ul.s Idg(%wwe added thereto
over 3ai:h€@ltm mypire. @@trmubms ouspeisom w22 ripekd gyerfifhtGat napin) temperature, and then
(:oolecil-to%ef‘iI or Q'(vefrg{f&{z nis! OE ?Bogndqgerg% Héerje(g gﬁ‘ g hoﬁrg dFlthﬂ%P the resulting

acetate . r OpW S
suspeleﬂf@rwas filfersdand Il?rcrﬁéﬁl éakeméwa@@é rappgiefls g provigh @wmﬁg of methanol

(1.38 kg) ﬁﬁ@@:ﬁyl(&h‘&ﬁtﬁ (Eﬂ'ﬂ kgdland QREA S\F%gﬁ%{t a 40P€ undh gedhaﬁrbressure to obtain 2-
over

amineg G G P A SR 20Dy S0 e P Pphaig colorles

needlesarggpainsi on was filtered, and the cryst al cake was

' tedly.twice with a m xture of nethanol 15
mp-: %@sgg‘gﬁ%l}l&sa&né’?ﬁg acetate (15.9 kg), and dried

Electronl@mlsgﬁltcoatenmgﬁmtvbler reduced pressure to obtain 2-

Nﬂﬁ‘(ﬁtﬁrﬁﬂ& VDME@I% 'nﬁyé }’f‘yl eF J—Zﬁ'p%ﬁ%ﬂﬁg!o ,gL 'f ppm), 7.33 (1H, dd,

r

k
3“74rﬁe]eﬁﬂné§ g &Hapf) m p.: 330C (deconposition point).
mLo‘ilog&aha@phor esis: C cont ent, 0.95 nol. 20 'H NMR (500

- 0 P . 6.97 (1H, d, J=7.4 ppm, 7.09
COI%%?@S{A&.#@% 33 (1H, dd, J=7.4, 8.1 ppn),
Temp&atlifk: 4P, br). HPLC condition: Col um: YI\/C Pack

obilg PN .1, R 20 R B Pt hesss Bt e e G BHPR || o

(gradlé)nm)l 95, m n: 95/5, 15 mn: 65/35 20 mn:
50/ 50, 45 r@l%e 20/ 80, 30 30 mn: 20/80, Flow rate:
1.0 nmL/ mn, fection W wavel ength: 220 nm 6)
Pr oduct20@H:E0/50,
2- met hylgnantiojghl uor onet hyl - 4H- 3, 1- benzoxazi n- 4- one:
Acetic anhydrl de (23.5 nmL, 249 mol) was added to a
THE (126 M2 é8195pen5| on of 2- 35

Flow &8 DO-fl=/fr, f | uor onet hyl benzoi c aci d hydrochl ori de

Detec&onZU'g vgavglengtl\ll\'tZZB/%in. 47.7 mmol ), and the m xture was
6) Production of 2-methyl-5-trifluoromethyl-4H-3,1-benzoxazin-4-one:

Acetic anhydride (23.5 mL, 249 mmol) was added to a THF (120 mL) suspension of 2-
amino-6-trifluoromethylbenzoic acid hydrochloride (12.0 g (96 wt.%), 47.7 mmol), and the mixfure was
heated under reflux for 6 hours. The mixture was cooled to room temperature, then filtered, and the
filirate was concentrated under reduced pressure to 24 mL. N-heptane (120 mL) was added to the

-9.
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heat ed under reflux for 6 hours. The m xture was
cooled to roomtenperature, then filtered, and the
filtrate was concentrated under reduced pressure to 24
nm.. N-heptane (120 nL) was added to the -9 BY0068
resi due over 30 ninutes at 45 to 50C, and the m xture
resid S g e .48 L TER T i g oy Spirenya guer 1 hour, and
then fuphe stimed fot Hrlough T1hB Firmad trystal wiseskemensthledughi ftltration, then washed with
n—hepﬂin@ ?ﬁtrﬁfbearﬁ%em&r gceqr Qhé’ﬁ%%‘c k ?%J ﬁ&gs R hentihE el"ﬁtled
0C for hour s tain i1 ed conpound as
compwdésyeﬁlp GW%‘b%Oﬂlél (E( Y goidd 9¥RId 90 %. 5 7)
7) Prdﬁﬁ&dﬂQﬁ'Q%btl?«ﬂ& {4-3- (1-pyrrol1d1nyl)propoxy]phenyl} 5-tr1ﬂu0romethyl-4(3H)—
1neth | - 3-(I-pyrrolid nyl)propoxy] phenyl}-5-tri
QuUnagei8P%met hyl - 4(3H) - qui nazol i none: Tol uene (41.4 kg),
2- et hyl‘ohEent (414 kg roamehiyd-adidoBmbthp41-O 1 dzhddxdei®A®ne (3.00 kg, 13.1

mol), &%E%Q{l%ﬂ:’hd%&g{)mgonﬁiﬁlmre8lsg)ito]\uenesP1fongte) (7.40 kg, 13.1 mol), sodium acetate
(2.26 ki, 9(7 /- 0d) wdrediglabid{aPe ke, (132 10Dkpre hiked, anditirred 9b31°Grfer S0 hours. The
reacu@ﬁ:ﬁﬁﬁlr@ wa£ goo?e@ ttl§ 90°c?o? l(ﬁvéimchén @zﬁg' (@@E} én@l aa&elogs _‘§ X SggllhlqudI'OXIde

stirred

ed,
Solutlﬁrlh(e”ﬁfé “ieeeaaéfl?dotherﬁﬁoﬂ G*Pteors\%rsal@dbq @aa%lasz-'@ @a&%epﬁr@%éf Th aqueous layer
was ekﬂmtbd\hﬂthabluér%‘{m-}),) aiTtha Gi8AIY Tayers WeReQd b iRed it @ééh&ﬁwﬂh aqueous 1 N

oG R B A S S 3 Bh¢ S s

twice \mﬁle et aanechs \wravivusl) and tieen (W36hdd)withaugakouh 20 Yrsgdinmahloride solution

" o
(30 L) qyd&{ﬁ?rt] w&gﬁ t(l)l)%%g @?z]q' l[a\U %%%%ﬂ\fr écg.ra%af-t% éi?ﬁb(s 6% under reduced
pressqrha’fltfﬁ?ea@ng itsmiapacitiefdt #rgpuokad<t: 4t 2.$ppm) @;ﬁethcretuls wamtrs@ed with
activatdd chi@oat ?f@mﬁ@f‘!ﬂ g901239 a@&cﬁi"th&la‘l%lfé/r’l Aduds Q@%oﬁﬁéﬁﬁéﬂa et IThe activated

ueous % sod, um chl ori de solution 15

L)
charoge) R FrEovearogely dliption, Hgapsidyg avas yadhed %F?:‘éﬂﬂll {pliene (15 13 % the
filtratel envbthe tvash 1RjuidA%eré @rﬂﬁﬁdmﬂ%néeﬁﬁa&aﬂldemmswﬁﬁssuw thBbout 18 L. The

reic SR W & AT REE, DaPeniong (0 MeERe byt ohal BB 43.0-

pyrrolidshyl)pacspagy IpiRng 3 Slirif gromeidigicd (B Hpqehaolimne (302 7) Wwend¢raddeltto it in that

h 0
order, raﬁlﬁ @1&%‘%’ g(?ﬁiiglt[ F%or?}- ?‘ﬁf’g&tr l!é%:ﬁagg g86 \/\2/% E(al\agsh dg&ft% 1troevgp.¥ E(%]IS at 50°C.
The rfessltlué AespEBion Was cqdleskio rapen teppratuzt etnend@verh:ghw&sh ﬁm}qumwled 10 0°C
and stW?crdefoxC@@Pélﬁ‘@ drhec”f&gleg eﬂ&ﬁmmsl@eﬂ ouml%ﬁ ﬁﬂuﬁﬁg vBURE BB with -

resi due was heated at
heptaxeen(éﬁ L}, aH@ gq;eéirpé(e@ghgat RIB‘SC ugsler rpducsd AresTuRstp gptag]fthe entltled compound asa
crude prdtattvyf b cGoflds bsthlline solid (4. 84 kg, yield 86 %). This was dissolved in N,N-

cimes e Rmid e LD a0 R it vt {1632 5 pad seed b of2 metiy .

{4-[3-dnhdyrsdlidinyBpropdxyfihenyfl b 5 tﬂﬂll‘h@(htﬁethyTh(ﬁH)rqﬂhﬁﬂﬂmﬁﬁa @8@) R&re added to it in
that ohg} at%sc %g&i ﬁxgn gtﬂréd t %A%rfms 1 H(ﬁllr’l r rﬁlter water {301;]%%) \x{as added to it over 2.8

16°F 36m
hours ot $Q°F3e'§1dc§h@rcnplg4h to roorh éqmﬁemmrh@nd eiomdeva‘emxgho a heémed crystal was taken
out th%u Eﬁ&u&g Rvaéheﬁ t\bﬁb’ H3ih whii (i?)ojrlf'jegndctﬁéﬁscﬁ'éh @gﬁ@df %bC under reduced

hr oug tration, twce wt
PreSSl(fi fp be}am 48 ant& @Fl sempnyed A yealorigss orptallinerokd (et e iie 3585,

'HNMR 90 Mgz, CDODHE gph): tt h'e-l%t(ﬂH' 8yl z@gmt(m xﬁ)s 226 (SHL U@ .51 257 (4H,

m), 2§ gﬂﬂ? ‘?E;/dai)ft gﬁ%:f RN 2@% ?ﬁd k@ 4 84 (2ﬁgd J=8.8 Hz), 7.79

(1H, tli=7et Hz)l 2827.88{2E n()46. 9 L), warned to 50C, and then
water (16.52 L) and a seed crystal of 2-nethyl-3-

{4 1-pyrrolidinyl)propoxy] phenyl}-5-trifluoronethy
Ekﬁmpbﬂ% - qui nazol i none (47 g) were added to it in that
order at 50C, and then stirred at 50C for 1 hour.
Further, water (30.58 L) was %dded toit over 2.8 30
hour s at 50C, and then cool ed%0 roomtenperature, and
stirred overnight. The forned crystal was taken out
through filtration, washed twice with water (23.5 L),
and then dried overnight at 40C under reduced
pressure to obtain the entitled conpound as a
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10

15

35 (1H, t, J=7.6 Hz), 7.82-7.88 (2H, n) Exanples 2 to

7: -10 BY0068 Using the acetic acid-based catal yst

shown in Table 1 and using the sanme starting conpound

as in Exanple 1-7) under the sanme condition as

therein, 2-methyl-3-{4-[3-(1-

pyrrol Hﬂhmgahe) #zfe@cpwwe&wwst Shidwhl ih ITHIQE @%Mg%éﬁéd}ne%mng

zoL fone uced the yield is shown
comply S e B e 1Ry e o e e e Sy B
Pyﬂﬁhcbnylmm]p@ﬁlylétﬁietuﬂttoroﬁle&@mmﬁ) AfkigdzaliroUg wasSgbdesd, and the yield is
showd AL acetic acid acetate (equivalent) 2 10 not
used not used 80 3 20 not used not used 76 4 10 1
not used 80 5 10 1 TBF(lO)Tﬁﬁe16 10 2 THE 10) 93 7 4

not~ used npt "USed 55 T nount _—of—acett+ec—acidand
tE qlﬁent_mas_shnmr‘%W“%EmrfJﬁ?¥§%ﬁ$%e to one volune
P1 fioremeentiof| -|4amsent 2f sedtuiny Tbenz ox o Frlorfietd (%)
Table 1, i { pectiphgifl 0| cethigi(equiratent) || ar Qe aam"‘"%)
acetig acig is gsed qr mggnmm§od|urnaceL&Rgagnd/or 20
tetrahydrofuran _as a|sotvernt s addet—thenr—the—ytetd
f 2.7 t hy _q_{?@_[g_ 1- Pt used not used 76
pyrraildlnyl)pq@poxy]phenyl} 5- trlfluorgag$£yl-4( -Gy
Ul nazol 1t nofie i s _incrgased. T NDUSTRiAE—APPEHCABHETRY
The ihventlon dPovidgs ah excellent jndGHFCON -scdle 88
producti on| net hgd fon 2-gethyl - 3- THE(10) 93
{4 [ 3 (T-pyrrolidi nyllypropoxyjphenyt=5-trt iuoromethy
4{ 34 - gul nazofi none” whpettised ysed Ul agotasej;ls 55

preventlve or a renedy for netabolic system di seases

such aj,o eS|t¥ di ab g{es hor none secretion

di sor déf®? f epfisAcid and s solvest was shewndy: volymeglativeioyene volume
of5hﬁ&sMnmﬂﬂﬁéemsesmﬂumhna&aﬁhenocard|a acut e/ congesti ve

heart faj rd| infarction, coronary

arteri ot nllg%bge‘é } ITtyls 1ous%ié;ﬁ gvhsxha af%r?ﬁ}ouﬂl‘% g%f:gg ac1d is used or when
sodiurg pestate idjor @etrahbrdmfm@e prs a solebncBatded| thantie perdj qmaﬁahyl-3 {4-[31-

HAB: Giys S n a'
pyol R PRSI 3 e R B I Btl Bof  BR

schi zophrenia, attention deficit hyperactivity

INDUSTRNIOSPRLIOBREAYY20 | npai rnment, Al zhei mer di sease,
Par ki-ngon. di sease, . sl eep di sorder anltive di sorder,

mot i on L8F TEFHHER Providss aeRselignpindupiabssreprodustipnmetiod for 2-methyl-3-
{4-[3-(repypdolidiayljpesios i phasl} - NRiTGtont () G ANGRE R olifdne WHAH i$ Meful as a

prevennlr&oxBaYI%nggy f%ll‘_ metel\lﬁ)hc system diseases such as obesity, diabetes, hormone secretion

- disorder, hyperlipemia, gout, fatty liver; circulatory system diseases such as stenocardia, acute/congestive

20

heart failure, myocardial infarction, coronary arteriosclerosis, hypertension, renal disease, electrolyte

. disorder; and central and peripheral nervous system diseases such as bulimia, emotional disorder,

depression, anxiety, delirium, dementia, schizophrenia, attention deficit hyperactivity disorder, memory
impairment, Alzheimer disease, Parkinson disease, sleep disorder, cognitive disorder, motion disorder,

paresthesia, dysosmia, epilepsy, morphine resistance, narcotic dependence, alcoholism.
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1. A nmethod for producing

2-met hyl - 3-{4-[3-(1-pyrrolidinyl)propoxy] phenyl }-5-
trifluoronethyl-4(3H)-qui nazol i none, which conprises
reacting 2-nmethyl-5-trifluoronethyl-4H3,1 5

benzoxazi n-4-one with

4-[3-(1-pyrrolidinyl)propo i ne or an

acid-addition salt thereofxgﬂﬁﬁﬁ presence of an

acetic acid-based catalyst. 2. The production mnethod

as cl ai hed nietho@ k‘(&lpfﬁdllcm@ﬁ&ﬁ&lhyl\-ﬂlff[}@}:pﬁroﬁgﬁﬁdt)lbr@ﬁbx%ﬁhtenyl} -5-

anl
aictll]tg 2-methyl-5-trifluoromethyl-4H-3,1-

benzdxazif-h-ono Witk Ad 31 -ﬁ)ﬂrcémim)yl)pﬁpoi&ﬂ:eulpk oflarcicidontidiieh Raltltha®of in the

et B SeekiDaGh-Blshd duaiiper €i n the acetic aci d- based
preseca t al ysel i |§ acé?%% acid. 4. The production nethod

as cl ai i%requprpd@thw%hodm@kaenw in klaina hotheteiothe agiéeidjtion salt of 4-[3-

¢l -pyﬂﬁhdinﬁ)i)r()p%ﬁﬂﬁﬂﬂ%& it [ B0 Hrf@ﬁm?bjpr‘éﬁﬂx’ﬂﬁﬁlhﬁg bls(p-toluenesulfonate)
4-1 3- ( rroI dlnyl ropoxy]anil|né or

aC| d- add qeé’ﬁo o f’lalm@ in ¢l3pn br“gﬁ{?& the Acetie peiddased catalyst

is acetig agdl.ai rred in claiml, wherein the acetic acid-based

catal ys C d_sadi cetate, 15 6. e. ...

r odu ctz!E 0 nﬂei?e(%adﬁ&é) " mé?h ddas ﬁg'gnffdﬁn 8#5? %“%er%tg? apppnt ﬂgace“" acid is

from Hter30dimes byl vidwgeof %@t(dl-gygphdm}sl)mq@ka]amhm @ theseili-addition salt thereof,
aC et at e5 apd pﬁﬂh&ﬁ)ﬁtme\}\%crd at PRk dQH Hﬁ{n\l/ P r\k/hgﬁg}?g fac%ﬁc acid-based catalyst

laimed in claim6 erelnteso ént I
lsaceflié?‘i‘%ﬁlflcfP@)‘f‘@raﬁ‘ﬁateS The production method as cl ai rred

in claienthe pilbiﬂ&étﬁinﬁ‘nea‘ld&[&i% Bdtincaih Eladnd UQMRRIRE Y heeti@Beid-based catalyst
enzoxazi one i s obtained accordlng to the

is ace%‘%f"f%\ﬁ"ﬁ‘éma Ffty 58'[3 Yt reacting
3-t ri f | udihepetdhstion Matiodak eMinggdiih tiagn §)ivibBrein the solvent is toluene or
tetrahd1J8 II|th|um|n an inert solvent and then with
on "di oxi de to obtain
2 pl v al foylihg praduct®n mreitfddiss cleimetdhy tlaieny, siberetncd-thethyl-Sitrifluoromethyl-

4H-3, $-%leﬁzox§zthe4 @&f is ol%im@d %ﬁrﬁm fo {h@%ﬁfo.g@%i oic acid or the

'2- pi val oyl am no -tri onet | C
salt tHap&Epof %tmg BtirifuaseryethylN-pivalpylenitincswitlve-hutyHighium in an inert

solverd Rh@ihen @itRBArbr foxidd th loBRIOIBL AYIRERME Bl @bty Ibéhz8@labid or a salt
t.hereof, and 3) a step of reacting

thereof am no-6-trifl uo!romet hyl benzoi c acid or the salt
t her eof2) wistepofregting 2 pmhwtﬂhhﬂﬁ@tr[ﬂlﬁfbmeﬁ@[lienﬁﬁﬂ aesmsr thdsalt thereof

with amF e i (ag %ﬁ s!r)lr ot g(go h;“ig f%?%ngl é: IFE‘HTO:H}%H& b%}lixzrcr}fc#éld ora salt H’nereof and
aci d- add asﬁe@nf readting Ehenmxaﬁ-tnfhlotdnteﬂlyhnedzoamcmdltMatt thereof with acetic

anhydkii€inf@lihPWoREn, 30 1) a step of reacting
3-chloro-|-propanol with pyrrolidine in the presence

of a bdsdheprodegsionmethodaey Clplyqudeﬂ ¢lefimly Wherkingt-i3pdnol ,  2)

pyrroldisylpropokyériiatetdr E}ﬁ adrdaHditvh E%ﬁ! théetbapyd abtaamff?iragﬂﬁ'@ﬁb td"fht: Ifollowmg
4-f| uor,0-1-nitroben in the presence of
benzyl t! SP TS?FHB%% &H%Oeqﬂ-awpa@l #gh gprelidine in the presence of a base to

obtaméB—(laay@rbhqhny]-DJproqiawl ) propoxy] - 1- ni trobenzene, and 35
3 t
D (5. SRS of AL B9 st ety bfuorr-iobennen n

preserjcp of bengdingthylammonihigh chloride to obtain 4-[3-(1-pyrrolidinyl)propoxy]-1-nitrobenzene,
and

3) astep of reducing 4-[3-(1-pyrrolidinyl)propoxy]-1-nitrobenzene in an inert solvent.
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